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(a) a I* <o * * pcrw m r r r ^ - * » § * * a h , 

(b) is ^ r y r ? - £ w i, is m m m * * , ir/r^-o^Mf f 
e w <o - gp t « a m % * ? u * f- h @e m £ # o s a 7° 5 >f v - fc jg jh $ * h n. m 

(c ) a ib (b) ft £ t# ^ n fc iPt pcH^tTafc«>fc:*&s*Kai*^r»* 

an * & a Pi , 

itspg , r- - u > /an ^ «t #7° 5 >r v-ttm&pg £ < t %> mm 0 M-t 

15 . 

2 . ii * Co k si i le m co ^ m t *s ^ t s r r r * - # r 5 a v - ti se m a 

3. fjf;£cO£SB 1 IBm^Tj „ T ^T* -#Na21-Stl9(E#I##lK 
Lu4-Stll (E^J#-^-2) , Na23-St7(IE^IJ ^^3) , Lu3-St24 (E #| # 4) „ T7-NotSrf 
(E3*J#^5K T7-NotSrf A(@E?IJ#-^6) N AdlSGT (E #| # # 7) , Lu3-T 13 (E M # 8 

4. If ;&cO$SSI i IBtfeO^-^^fc V^T . 77^7-^', Stl9(ffifl|##10h St 
1(E#I##11K Na23(iE#l##12K Lu3(ffiM##13), Na21 (IB ?IJ # # 14) N T7( 
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5. ft ^ co is SI l la ® co ^ & t u t . — ;fr<05kSSfc:& — 7"9>fv-fc:ffl«W 

* ^ k ie £ ^ & m m m m z % h tz #> t N an(b)#, a s? Ut t , r ^ r * 

- CO * ? V * f Y @E n CO — gp ffl ffl ^ ^ ? ^ 

K @E M co - gtf ffi |f m % 5 ^ p * f- K @E M ^ ^ O m ~ 7° ^ v - fc ^ M $ -it h 15 
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15 B , 

( i ) m m m m * * , tzr ? ?° 9 - z ? v * ^ y un ^ - m izmmw % * ? 
v * * y @a n * * tf s& - r 5 a v - fc & m s m , $ t a « a m * * , gi(c) 
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17 . *° >J S 9 V * j- H T 7 >f v - IS @d M X Xf *° V J* ? !✓ :* f- H «1 0J SS M £ 

#opcRjfp$ij r r r * - . 
is. if Wi co m m i7ie t£ ^ pcRjutj r r r * - k & ^ t , Na2i-sti9(@eM#-^-i) 

, Lu4-Stll(@e^J#-^-2) , Na23-St7(@d^lJ#-^3) , Lu3-St24 (ffi # 4) N T7-NotS 
rf(15!I#f 5), T7-NotSrf A(I£^IJ#^-6) , AdlSGT (ffi #| # ^ 7) , Lu3-T13 (ffi M # 
#8)*5 «t t^Lu4-T13(EM#-^9) *^55:SS^^>S^§#l.S PCRJUM T ? T * - . 

19. ^cOPCRigiig?) CD T 9 ^ V- £ & V^T . If ^ CD^ffl 17<7) PCRjtpfrJ 

20. If 3< ^ IS SI 1912 t£ CO 7° =7 A V - IfZ H W X , Lu3-T13(ld^J#-^8) , Lu4-T13( 
ffifll##9K Stl9(E#[#-^10K stl(EM##ll) , Na23(EM#-tl2), Lu3(@E 
?IJ#-^13K Na21(E#|#-#14), T7(@e^lJ#-^15) , Na 1SGT ( IS n # ^ 16 ) , NotSrfl 
(ffifll#-^17K NotSrf4(EM#-^18), Lu4 ( @£ M # ^ 19 ) , Lu3-T13 (SB ?IJ # ^ 8) , 
Lu4-T13(E#| ##9)fe X RI-Not-T30(E m # # 20 ) & ffi ^ 38 $ ft S T 

21. If ^^laSI14iet!5^^'^fcfc v^T . aiBCdJfciiJ^SSKIIf^-^m^ft^ 

22. mscomm5mmcojjW;i,z&\^x , mmmmtf. r $ -<n% 9 
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k se m <?> - w> \z « n m % * ? v * * y m n * it t* m h m m y° ? a v - t $ t> t m 

g T ¥ y° $ - t i ^ 1 1) t> <o -c ft & & . 

t m 5£ it $ n - ^ ^ ^ u ^ ? * f- k @d m * x ? 'j - - y ^ s a m * s t 
* » > is - s <*> *° u 5 ? i" * f- b* is ai a* , pcr^ i5 m (§) o ft t= n h ti tz m m & m 
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i ft wo mm £ m w 3 

# & , 1995^1^ 27 H tC m H $ ft £ N B^^ « 4^ CO ft 08/381, 572 CO - 

gp iii m m "c & s . 

9 - -fef jS«[£t JCE (PCR) t L-Ca^fltV^ , <T CO ^f&fci N ft £ te2:fcg[DNA£ 

f ttL, jjc t= z co m M dn * y 3- i? ? p ^ f- h* r 5 >f v - £ ffi ffl ft £ & ( r 
- - /!✓ ) L . dna*° ^7-^t:J;ot7^7-ffUtT5 fc 5 if >f ? £ M 

(Mullis) N #1^4,683,195-^, Ifl 4 , 683 , 202^ , i3 J: X/ W, 4 , 8 
00,159-^; *r 4 * (Saiki) 1985). PCRT* ^ ;b ft & 7° 7 >f V - t£ , * ft <? ft D 

naco s *r m co n t r - - iv -r s «t a t is it £ ft t t , dna*° 'j^-^'cio 
TM^£ft£-:frcoT^>f^-coff^MJEM!|^, t> a — 2r co r v - tc *f 

l»il^d:l» J: dSrtiLieWflWz&oT^*. PCRig i^lt J: o t , ^ U =f 5 ? 
U * f- F T 5 >f ^ - CO 5 ' * SB X ft £ £ ft * Br * H £ t> o # R| DNAtf « ft N ft ft 

PCR £ J£ ffl L T , # ^ tf) DNA^I «£|il«L*CJW*T*$-&3fctf>fc:ti, *f #1 h & & £11$ 

t mm-t & dna@e ^ij^^^ot^^ttiiK'^^^i^ <r co * t & t> , - m m t « 

, m 6 T £ & co ti a £n co dn ASS M £ Eg t> ft h . & S =5r @d M J rt # ^ ^ ^ t= ti , 
^^■e^^rDNAmill^ ^COM^DNAIItA- £ PCRT'iilg U ^SUDNAT'^T V^DNA^ 

^\ m ^tifz mmT l frf&pjtc ^ l mm z fix o ^ti^co^m^, ±i,z > 

cDNA) *i s HI *C if y h ^ ? ^ h y %> fz co -4 y" V ¥4 ■*£ — ^ 3 y £ ft ^ o 

fdl:<7)2'3(7)I^f (S^DNASSI) r H 1 CO }i ft? ff L 7t 0 , r ^f^^cDNA 
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7 

7 4 — (Timblin et al. , 1990; Ko, 1990)^ N 7, r- V 7° V T tf V V - 1" X y ffi 
Sf^ffl (Wang et al . , 1991). ^ fclit 'J (dT)-7 r 7 ^ ^ t*- X (Hara et al. 
, 1993) if X d , # ft fc: # IB #* 0 , if, PHltt t-^tt & MS^fS 

£ m ^ x m ft dna £ # ^ dna£> ^ » « & <o # ^ ,i -c & & . r -tseM^n-- 

f S DN AcO Jfe HI h ffi^IJ £ BiRft tCiifli-r h <r £ # *C % h (Brookes 

et al . , 1991) . t L . £ CD & T , — ^s: m DNA£ f£ ^" h tz &b CO M13 7 r - 

^ ? o - - y ^ ^ 51 # # ^ t & 0 , PCRiM m -t & m iz , r — ^ ge ?rj j j«lt^ 

co y jv m % $k m m m t v^a m m & t & w- n tf & ^ & ^ . r ^ ^ ^ ^ it -9- 7 h 

7 7 is 3 > J (Hampson et al . , 1992) , r ^ ^ M/ 7 h j T 3? 7° $ - & ffii (Riley 
et al . , 1990) s £ J; r ft ^ ft H M ft? #T J (Lisitsyn et al . , 1993) CO X 0 

±M 41 <o S ffii £ S it t £ o L ip t , r ft ? W ^ n x y y ^ y / • 7^ 7* V 7 7 i/ ? 

y j & mRNA-cDNA^- 7" b 7 ^ y 3 V IS t: I ^ jEffl t I f , * , ^nb7 

r* j rrr^-Kf cti, iiiiinf « fi^DNA^ ^ h tin mm (t ^ j v 
- to 1*1 m ^ # co iE n ) & x ^ & <r ^ & m v & & . tv « ^ r ft ^ e^j n m a? 
jffj s Hi * « 3 i fc t: «£ o t , « w dnaco ^ m m & a <> » * ± < fi 1 *> t ^ 

Jt . <r T^r & ti , ^fS'J^T^r^-mtf^fiJffl-r^i:, S W DNA# ife m Su W 
tM^M^^i-^^^ftT s ^ 9 W DNAti E tR 6<J if i(i $ fi h t ^ -5 if S ^ <3D 54 V 

±3*^*e^rj£-€-^^*LfcM^Siaillfe«tt/M»*#i«i:, S ft DN AO ig i|@ 
co # M tt & «t t, f S JK S- ^ B -T ^ 7V i£ O ^ S tt ^ 38 S . -T co X o =Sr ^ m ^ ft ft 
£ , ^ T J 7 ^ (Lukianov et al . , 1994) C i -? t $ il t ^ & . PCR^fcV^ 

T , *^^*fflffl-r*Lfer, II ft DNAIB ^IJ CO^mifjDftif^SrSO^^^, ft 9 ft D 

naco m m j&s ^& * £ < #p $ ti & 8 

^ B Jj CO ffit ^ 

^ o u ^ ^ - ^510^ m (pcr) ^ i3 x s vkam frcommzmm x < jm 
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- * ii dn adt to n fig iz m m l tz - * m r r r ? - £ m ^ s . r ^ r ^ - t « , 

r III j co ffl ffi W T ^ >f v - M & IE M gff fiL t r ft HO j Offli IS £| gp fir & it £ ti h 



ft £0 m m t « , r/r^-inii^? <?> pcrt 5^?-t, rr 
y $ — <?>y A v - «s ^ §p ta £ ^ >r / 'j r >f xts & pcrt ^ ^ - & m ^ hti 
s. ^^mmcom , pcr*bh*&^s i: , --:*:afiDNA(ssDNA)»rfi-<z>iiissfc:T 

itj dn a/ 77-^ v- r,w y .j >y H j m&immiftm 

w 5 Srr^>f*7-*s^'asa^ffi*, m e *r ^ # dnaiit <d * # § =sr a* <r ^ a ^ ^ 
^ * & o ^mmwiz& ^xmmzfL&m^t,z$tz_i£^ pcr±m e <o & £ # at w dna 

* « W (<z X & 3r m (4 , H 3r DNAia ^ * <n m W DNAKff tf-fcjsffiwfcutii-rsfc 

fttffl^^i^Ti, 5c jce * *c m n T" # & pcrm ^ co^^ssai^WfcMfli 
tsfcfttffl^&itit^. * ft m ti . § * ^ * & pcR*3 x if ft =f- $l m ^ iz 

tfz, # ft w , 4s is 03 ^ pcr?p m m m *i if t r ^ r ^ - dz $> m & 
*t h . $ ^ ^ , # m ^ t r r 7 9 - «f t % < , ■^ftmn^mizm^htz 

0 1 14 , * ^ 0^ t h PCR^ M co - m W =5r L < » * ^ it EI ^ L T 1^5 

o 

m 2 it, ^ftmzm^^x, 2^com%^fz\)N^? t ^^iz^m%:\)NAnimzmiRm 
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13 4 14 , :fc^ 0 J! , ^i^cDNA^felH £ t, O , If ~f Y =J 9 a V L tz cDNA 

05(i, * m ^ , ^RNA£ MM L , # U (A) + RNA^ffl M -t h cDNA^ 

m 6 , hb<D/3T?^y cDNA(lx - >2 S 3)i5±t^t h^) b 5 i 'J 

^#:cDNA( 1/ - V 4, 5) <?> 5 ' -£ X t>* 3 ' -RACE (,z X h P CRiM t@ M % £ , 1.2%T#n — 

AtCT7-NotSrf T ^ T * - * *g & $ ■£ t> CO £ M M iiZ ffl ^ jfc . !✓ - V 2$5 X If 4t4 , 
5' -RACEj^^J £ 7jk~t CO f,Ztt L „ U — V 3& J: t/ 5t4 , 3 ' -R ACE* Jfej ~t . V — V \ 
t4, BttttSB (-T^r^*> . 573' a-A'-t;k7 5 >f v - co ^ -f ft** — *f tt * If! 
PCR±M fSjS^ ) *C h h o U — ^Mfci, 1 Kb^ODNA-9- >f X V - f} - £■ tf . 

07(i, i . 2% r if n - x /x f - >? ? a y n v -r f ■ >*;P*c»«fSfL3t, r n- III 
j pcRtg m m. ft £ ^ . *u n m & t4 > * ^ hb £ ffl ^ x , b b ^ tpaji co x ? y 

V2*> ± SK^ r ? * - * >- 7 j Lt^ffiS^fefc^tftS. i^-vi-5^pcr* 

#H4 , b h CO y y A DNA£ EcoRV - V 1) , Seal ( 1/ — V 2) „ Dr a I ( V - > 3) , Pvu 
II (]✓ - V 4) & tz tiSspI (V-V5)T-eJBfUfcfc«*^#3to ^MfiO — V (M) « 
, 1 Kbte CO DNA-f A X V - 77 - * . 

13 8 14 „ b h ~ ^ilcDNAC T f7 ^ -Na21-Stl9^ j& t C> CO £ ^ 

A XMiR 6*J \,Z m fg t T t# 6. 5 KbtO 5 ^- >- cDNAtO PCRJS ^ £ ^ f . lx - y 1 : ^ 
M 7° ^ >f -7 — Stl9 £■ ffl X 15 if -f ^ PCR ^ o fz h CO 0 U — >2: ^I77>f 
V - Na21 JfflUt 19-9- >f ^ ;I^PCR^ tT=5r o !t i ^ o 1/ - V M : DNA~f X V — # - 

0914, T7-NotSrf T ^7 ^ - t IS ^ L 3t ~ * II cDNA $■ M M l,Z ffl T ±M IS L P 
CRM $5 £ ^c-T c ~ ^ilcDNAti: , b h # t& jfif CO ^° U ( A) + RNA ( V - V K 2) i fci£R 
NA(1/ — y 3-5)^ £> -^-^ L fv! o Iz-^l, 4fcJ;t^'5: 19^ >f ^7^PCR 0 lx — y 2fc J; 
t/3 : 15 If >f ^ 7PPCR 0 - >Mte DNAif >f X7-^-^ttf 5 

HI 10 14 , f 7"h7^y a y^^ftOAO'y i'M ^-y a V £ ?T =Sr o & CO T 
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=y X 5 F DNA<7)PCRtgl|g fc^LfckOT&S. U-Vl: # f§ IS cDNAHf Jt" * . Rsal 
•C W Bf t 0 . 1 %T 7 X 5 K DNA (Phi X174) M* B ^ L/,: U)^)t 7" h 7 ^ y 3 y|? 
. U — V 2 : U — y It H t h CD CD7 7 Y y 7 y a 7 i& 0 V — > 3 : U — > 2t ^ t 
X' h h #\ at^ £ RsalT tJJ Kt t tz 0. 01 S!77X $ HDNA^ffl^)t U 0 P - V 4 
: -t^^cDNA^ RsaI(7°7X $ K DNA^ L *C ) \,Z X o T W Iff t £ i, CO CO if 7' h 5 ? 
y 3 y| 0 : Rsal £ J; o T ® Br $ ft 7 7 X 5 K DNA(PhiX174) . V - V 

Mti , lKb^cODNAif -f X V — # — £ ^ „ 

UllAfc J; 11B. 7 7 Y y 9 i/ 3 > L X ^ & ^ fit m cDNA (1 1A) & X V 7 7 Y y 

9 



^3 y t ft m cDN A ( 11B) CO J — if > 7 U «y h m t»T o 1 III i 7 — if V (MTN) 7" O 
>yM3^ bh«(l)*i, (2) M . (3)Jft3g, (4)JW, (5) Jff M . (6)^f&j^, (7) 

ffi, (s)Pii, (9)^ii, (io)mjb, (u)tffji^, (i2)fitm. (i3)ipm. U4)/h 

Si , (15)*gl», £ J: t>' (16)*M JflL 6 JflLft^ ^ ^ *° V (A) + RNA#>"^2// £ tl X ^ 

(A)14tf#r B Tfc J; V (B)4S f^*C£> & . 

e m g> «r m itt 

r ^ t * - o * ? p :* y e #i £ *f -r & e m # t± , ^ 1 t= ^ $ *i >t ± co 7? 
9 ^- ^ k m co z ? v * k e ?u t n m -t , 

SdM^-^Hi . T y 7 ? — Na21-Stl9<7)7? 9 V ^ Y @d 3\ X fo h . 
@£M^^-2^ , 7/77 - Lu4-Stll<7) 7 7 ^ ^ f K SS^J t $> l> 0 
K ?'J # ^ 3t± N T 7' 7 9- Na23-St7^ 7? ^ V * ^ Y tl ¥\ X fo h . 
@£^lj^-^4ti: , 7f77 - Lu3-St24^ 5 9 V * f- K E M T' & § . 
EM##5« . T / r ^ - T7-NotSrf (7) 7 7 1/ t f H EMt Si § „ 
E M # 6ti . 7 7 7 9 — T7-NotSrfA<7) % 7 1/ t f K ffi^J t S> S , 
@d M # # 7ti . T 7 7 9 - AdlSGTcT) 3?n^f b'i ^IJ T * S . 
EM##8ti , 7 7 7 9 -Lu3-T13?) % ? V * ^ Y E M *C * h . 
E M ##9ti , T / 7° * - Lu4-T 13(75 5 7 KffiMtJi S „ 

Efll##10« , 77^7 - Stl9c7) )tntf Fffi^lJtJ)!., 

em##ii« , r 5 >f v - st i0D ? * & y tin X h h o 
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, rfUftj DNAT****, * fci r ^fIW J DNAcO V**f fl X fo h . DNAlfrJt^' r 

g^j t * h & r ^mi ft j Tfcs*>*9i£f t t , # & hj§ ct) r y t * - # dn 

*»««ffl*wrrr^-sj!*ii»t«)0 DNAift cult, s tit~ 
nnmrncofflttitte, — if common vxmifco mm ^m^L^-t^ x o ^ 
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(15) f^f 9-5 11149 

(b) r 7" T £ ~ B <D. ?° 2 ^ ^ ~ B£ 21 Q S * IP! £ j&» 5 PCRjrpftJco L < ^ 

, — *«DNABf^-^3'5fefigt& & , T 7" 7° 7 — CD 7° 7 -4 V-^^gPfi ("f „ 

rrr^o^««ria**ttl)fc*llii!i4r5>f7-iffl^ii:, a <> s& a 
W fc: « < o £ co * ^ , r^^-ttswfttr^r^-wfliwijiimtlll! 

?P0JiB^J^^ & i: , PCRco # III <A fc: ^ < * JWfW M 

jt^j^t^^t^, i <i \,z *r t , r^r^-<5o?p0jE^jgpfi[(-r^^^ 

, T ^ T * - co ft M ft ^ t jS « fiL S ) t ffl ffl W & PCRT 5 >f v - £ ffi ffl -r & > - 
0 B CO ±M II iil ft, T 7" 7° 7 — <?) 9\- m CO U fiL * X V* , PCRM !fo # t^TU 

a . :«J:H^i^lill(:tt7f7^^^ fflO gp ft # ft ^ t , r 7 5 
>f V M j (JO«iWaiJi3&«»ri6Siit:<<!3r4. fit, rrr^-<0»MKM* 
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i CO J: 3 . T r r ^ - CO mm mi3.COM: $ ti i ^'GC^-M (dsDNACO Rft ft & * ^ 5e 

-r & ) * . t^i^ht u^ciot, icp tj ^& * * 0j ih -r s <r fc ^* *c # h . 
217 ^ r * - contain , r r r ^ - co m m m ta ^ * * *° u v - @b ^ t, o m 
« , i m r r r ^ - co *p§ it t m m v h h . iiiwta, 217^7^-^ -r 



(19) f^f 9-5 11149 

* * is Z 7 \s^^~ Ffejf£#*5fcSS£fflv^ * U =f (dA) £ H If ft DNABt^t lz IDS 
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^^jr^y^ntf F^f , dna$) h w ti fin a y # - -e\ $ij rb # % . it ^ ^ m m 

PI B £ fit ft * * t? . ^ v M:J44fc, BttttSBfcitffcttJtJBRJBfcfrarSia 
lz&E&mm&lt & tlX V^T J: V* . m^cOKJtSTfflV^tLSK^^^jS^rM* 

*^0|(:J;l» PCRii^ \z is t . £ £ £ ^dna*° »J ,x ? - -fe* £ ffl ^ £ «r £ 

ft & t < Ji . i^)^U^5--tf«i. ^-VX ■ T ? T X ^ X X (Therraus a 
quat icus) (Taq) „ If — V X ■ t-t7 4 ^X (Thermus thermophi 1 us) (Tth) „ 
— 7 ^ ■ 7 ^ 'J 7 t X (Thermus til iformis) „ -9" — V X ■ 7 =y A X (Thermus 

f lavus) „ t - t 3 -y ^ ^ ■ U t 5 U X (Thermo coccus 1 i tera 1 i s) J: X/ t° O 3 
>y i] X ■ 7 'J ttX (Pyrococcus f ur i osus) (Pf u) £ # tf $ & £ ' £ 2: SB M H ^ # 
*l & J: ^ 3: & £ 5£ W & DNA;K >J * 7 - -tf T * & . £;ft.&cOiKy*9 — -tftfD£< 

fi & ^ *° U ^ x - i± . ^U^x-^^n-K^^mfe^Sr^n-VibtT 

#3&HJ!t£ „ HSgilt (LD)PCRSffi (Barnes, 1994; Cheng etal., 1994) t t h lZ 
ffll^iHt^. LD PCfm . ^^^ttDNA*. 0 » J ^ 7-^JII^^i5tTfflU 
TaqDNA* 0 V X =y - -tf CO ^ £ ffl T fr £> tl h ft!* CO PCRfC X . it CO M M 

* 56 m co -ft & ti . DNA^U^x-^^M^LT^U^x--^coatg^ia.Wt-^ 

(Kel logg et al . , 1994) i: i: U t! ^ ( Z <0 fit #: . ^ 

SW*»(I*&#^j£3*i£0£|fl#-$-&<ri:J;:«J:o'C. PCRR jCEco#H J l4£«ao 

*3£HJ!c0 2f&£. RNAk t < i±DNA. i li % CO & <ktS U 3? ^ P ^ f" 

KfcHtffll^^^'t^, RNA^ tz U DN A(i . Z*iti)-^it t < . 

c >s DNAifA-ii > dna^ ^ y *r a |:l»r t tz 0 , dna^ ^ (icDNA 
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£ ffl m m m w m t tz o . # s ^ . * ^ {iSM^^wsrr^^^-sffl ^ t . dna 
^ ^ dnab # £ mm l x #st <o $■ ffl u& <r t &*? $ & . ^^wtztrz. rna^^ 

(6?IT#S; t^T$ d 3: ^: IcDNA^° 'J^k^f H HE M fc t> t= ffl V* 5 
3&»&#S£fc#*C#5. DNAii . ^^/M, ffl®. gp# s 

-^COmMiZ&UT . ^ftWte. — fsl t DNA£ t, O . - OiODNAM-S-iB&fC^M 

s DNAid MJSjKwcuiiRti./'cftcffl^i. i fc^'ti ^ o - ft <n ft m t tz dna 
a ft (a*3 j: # b) fc & ffl t ft , *ftw*^~tmmmi>m2 izm^ztix^z * n 

GlfaMr h ^DNAlfrA- £ T r T * -aiC^M $ -it . M^^B^ <5D DN A$It Jt" ti T ^ 

T^-b^ff . r ^ -afc J; t^bli . I^|:^ffliWiS:i?!Iit,-3(f 

& *> . r/T^-a^iiir^r^-b^iMiAO-'y ^^xl^iOo f ^ 

T co fl| fi£ # J: 0 H © 6<J R £ ft T T § £ U. JB WL * T . M&mtes 

% B £ & h -it T . 35 J I4 t . T - - )V § -it h o ffl^te^i^^M-S'ftAfc.fctfBfr&w 

it^ts*. Bt a- - * £ m m * % & - * « >ft t a . r y r ? - afe j; r 

^ T ? - b^MIJ «OT9>f^-*g^aPfi[fcfflaW 5 Sr DNA 7° PCR±M 

ipg £ fx a <! J: o T . <T M ^ ft & ffl R tt co fo h ft =f- U £ M iR W 0 JR *C § 
h o T y T * - a fc T ^ T ^ - b CO m it ffi |5j ^' ^ tz tb s afc j; V'bOS7^'7 
^ - £ t, •oDNABJfM-T'ii . PCR*jWM*rs r 7 ^>f S }t^^fi5c$tl^V^ 0 

T ^ T ^ - afe J: X/ T ? T ^ - bco M tit t i £> £7) DNAlft ii . T ^ 7° ^ 

— ate XV bCO 

y 5 >f v - 1£ ^ w. m n m & r ^ >r v - £ jb ^ t pcrt- ^ ^ «t < m m $ * <r 
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tJ^m. £ -a A i3 J; S ^ & Bjfr» CO DNAT- . ffl N tt # & V* & CO ^ ^ (- 

fitifl $ ti% ^ 0 <r ft h corner izn . fflflW^r^r^-ffi^J(ai:^ 

lib)^*f flf tlO-^K DNAcO 5 ' £3 & fz &> . P CR * jfp §lj £ r 7 

7^ »&#^j£3;ft.££fcJ;:£&:fr&-C*>&. ■! co AS (= $3 ^ T . M =5r 

~>tz*f J A DNATal^ffi |5jtt^^ £ Lt 0, o fccDNA(Jfc & V* (i RN A) ^ £0 it ffi & 

^ISBBSiEffltSit^tH. * Jt . DNA- 
cDNA^n O'^'^-ygya^^t, f J J* DNA* tf> *K ^ *S tt «0 Jfc § « $ £ 

^s: ^ BJ! ti * £ . y y A DNA& «fc Xf . 77X5 K . 7 r - v\ ^ >f ;p x . 3 X $ 
K „ h h W \$ YAC^v. ? ^-|:^n--V/§*lfcyyADNA(*SU (icDNA) CO # 5£ 

^A-LTIU DNAiffit ^ ^tfffl^m^^^-CO-fc^hSrffl^T. & 8 <0 m 

* is gi ta a £ , mm* izftte-r h #cdnamj&M3 tar# t < & o t ^ h . *( 

r j & L r j )cDNASH £ # j£*f h fctf> teffl «. £ fc t> *C # £ . 

@3 C^t j: 5 - ft cDNA £ ~ o <?) t£ ¥1 iz ft If X . # M ¥1 * co dna & M 
« A*i*C . .1 it (; i ^ o 5t T ^' 7 ^ - (at (i: b) i ^ § -f § „ 

laottt, r/r^-oii^^^y j^ntf F«5'*si:ay y & a* & 

< s T ^ T ? - CO £ ^ 2f c7) ;* "J if 5 ? !✓ ^ h' it ifi c DN A \Z ~t h Z t & T % 

^-^ilB^T-a . J; 0 ^* £0 ^ cDNA^^ a S (3 |^ ^ ft X ^ 
^cftiCAO^J/^'-yayJilt^ fit, Taq DNA^.° 'J^7- 

-if & £' co dna^° y a ? — -tf * m ^ x . ~ ^ m dnaco m £K t tz — ^ M SB ^ * S i6 h Z 

t X # h . 



(26) f^f 9-5 11149 

<r co *n. g <o *g m . ^Mfl: $ in tz c dnab# co » j&* c dn ah o m S i: I ^ ~?fzT? T 
9-^m^x\^h . # r ^ r ? - co >f ^-M^g&tetcfflffiW&T^-'f v - £ 
a » *> •£ t m ^ ti «\ ^^x^co^i^^^x^ cdnabt x*nt& m m mizmm-t & 

^^{cm^^v^cDNABT^ii. -OcoM^^vl-tf^fr{cSr--;P 

tStfts M*St- l"I t T - (a* tzteb)&fgM% MX 0 ^ix^cOcDNA 

ti, PCR£ ITO0J-r & r 7 7^A'y|j »Jt*^j«tl.fcfti:, S&*W(-i»(i-f5 

d t T ^ T ? - afc j; t>' bco T 5 V - j£ & gff {5 £ ffi If W & T 5 V 

- £ ffl ^ T PCR±M B^fU* . 7C CO cDNASHI i££ L T ^ 3- cDNA# ^ #; # * -f O 
l^oT#4t§ cDNA# T £ h o 

$^^l»MI(:i3^T. #^0/!ti. %-*co (^*^)cDNA^a £ t> o . t7"f 
7 ? >- 3 y^ixTtcDNA^-f :/ ^ y — £ # ss & i: ICffll^; £: *C £ & * <T CO 

MMlZ&^X . * ft Wte s ^^cDNA^ cDNAlffn- 5 >f 

y 7 L> - £ ffl v^S <r fc t, T # h . ^ ^ 0J! . -^rcoDNA^ai (-r x ? -) ic 

fffttS* 1 * m cODNA^a ( K =7 A ) ii#£ t =Sr V^DNAS £ f^T . I5t3r^ 
* \z ^ O cDNAS a£ill«-rsfc#>fc: IB & 0 4i:^tJ: ai:, t 

X ^-DNAIfi^S- -oJC^it. S'J^COM^^CO^T. #M£l*cOcDNA|fr^fCT ^ 
7° ? -at fz tib£ 3tf! $ ^ h e M M A <^> Y =7 A J* - cDNA# £ T Sfc 8? . B7-- 
f ^ * -cDNAB^-CO — 3|s: ^ a * CO T' ti . xX ^ - DNAjftH ^ i£^£-f £ 

. x *omm.cD^ v*cdna#^ oi^*$^Tv^(<rtLti. ±3* t st 

c0t<^t|5j«Tfe^)o |5jffir(c H 3 A >K-cDNAcO#£TT . n~ 7, 9 - 

mm t v j a A-sa<ojfii2f izft&~t h ^ ii co cdna# - * gfcDNA t l x %j m £ < 

S7 --/p-r Sfcafc , -r x ^ -DNASHItO — *«B*Tii . t-^^~T & cDN 

A^fit3& J ^rSt=ai«8§#i.&ifct==3:S ( ^ 7" b 5 ^ ^ 3 y # ffl ) 0 friz . - * co 
M H « co 1*1 § ^ £ M i? T s r x ^ - cDNA^ Hco-^^M^ £ $ M:B7--/PL 

. fiftLTt7"h7^y 3 yfi,„ f Lt, ~ ^iidnawt n-co-^ii^s ^ a 

I* ik * iz s r^r^-afeit/bcor^-fv-M-^gPliicffiffie^^r^-fv-t: 
jp^t. pcR^^fdo t- x ^ -cdnabt>t-co b^-c . sesr--;bt. ^a^$ 

<1 . t/b7^a y§^.fcfci0^ftt3& J r^7 o ^-at5j:Vb£Sfa!S-frTV^Sfc 
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\z . pcr^ x ^x mmmmmizmm^ti^ » i^dna^-t^t . DNABfn-^M*^ 
*si:-5/2'itr/77-^otia ( * co is m. m m m £ *r & ) . h s 

V^ti, T ^'7° * - tfSr ^ ("T 3r *> }fi$|j| b* 5 >f ^*-DNA) CO V^Til^T* h . 

&t lx . pcr±m mm . nmm \z &m-t & cdna(-t & . t * ^ -cdnash *f 

ft * & cDNA){i"T^.T . £»Wl:%St4 cDNA(;2$x^£ . - & ^ A ft $ tl , 
f»3*LfccDNA&H£#£ Jfcabfc:. * & 18 £ ffl V* £ «I #"T*£ & . 

$ . * % 03 is . # m m iz wt m -r & m e ^ s . i«*^(=Lfc36«oTfi»L 
fc -9- y" h ? 9 is a y m y° n - y £ m ^ x x 9 y - - > y l , nfe~t&tztbcr>^m 

\Z it & 0 - -3&±<?DM * DNASacO ThI T^M W J^JJt £ :fl & cDNAiC^-T 5 T 
n-r^ifit*. HT, If y" h y 9 Is u > ffl 7° a - 7* £ ffl X . M^^/icD 
NAlft @I t> M U £ tz — 5e tf) *° ij 3? ? ^ ^- ^ Hffi^JcoS-^^X^ 

- £ *° u 5 9 v * j- v @d n * m m t x . m&3a$mn±cD^tb 

fctb t>tit:tiLn.lzmfe4t'? h Z. t J^tl h o M =Sr o cDNAS H ti . >g> ffl «£ . ffl 

mmm t mmfo izmm t tzmm . * 4nt « « * « mk -s^ii^j^i, 

«, & it co tr>t> ft m $ ti co -c 0 >s . <r co ffi <?d m i> . S £ # «i t> fi 

Hi ic * h ffl M 36> ^ . cDNA^ ffl * 35 * f3 K S . - o co ft m lz fo h m M $> U -> 
JtcDNAJlia*. -OCOM^iC^-it. cDNAiO*fiBfc. Z\ Z. X ti ffi It ± T ^ 7° * - A 
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^•i: {±7^7^-BJiItl> 0 ~ * if cDNA£ f& £5 ft L 

vs tt jHUBs^^^jasa* ft cdna^ ftTtsr--yy/ts 1 # vs tt ^ go & & 

^■f"^»3ffitR^i6< o ft 51 iz ft m -t h cDNA# S T - - V V ^ & CO ic + # £■ IS B T 

--!) V/§tt fc, #MW (C ^iE § ft h cDNAi- ^ § DNAfi , ^Fj *i £ft \Z \% M T 

L . HC-J^|B7--'Jy/HT^o 0 J: o X ti . 3F*Stt«IB*» 

CO 14 c DN A i> ;^ST--'J y^COigr^T'aif^ <I # T £ § . $ 6 {3 £ CO — 

co mm iz X 0 . 5'*i|l:S=5rofcr^7^-* to, ffl fsl co m v^ — ^ilcDNA 

t # o t - oo * s \z n ffl T 9' 7° 9 - A £ £ 
IU 3 - co * $8 (c r y T ? - B £ ^ >f y - ^ a y t fz ~ * II DNA# x % h . 

& . Llt^ot, <! CO J; 3 & cDNAJi s PCR^ J6*C*B#W»tofcUiilI-$-& <T # 
TJSttiffllfi b ffi&ltfflMC0mijC0MmiZl£M~t h cDNAte N DNAcOM^S 

i:Htr^7^-iSoT^4 n fli 0J w m # s ) a* . dn a<o a- 77 co ^ $ iz t* tt 
r ^ r ? - £ ^ o t ^ & ( n m m m m co & & m ^ n. h > ^ . s v . dna^j- t ^ 

•C^^Wt=^3SS<l5 cDNAh — St*^ ^> it fM cDN A£ ffl T . t>tltl--r><n 
mtc ^tzAt. m (M l tf vS J I4 t $0 53 ^ vS &MM)lzfo & MMfr t>m fz cDNAS HI 
^ ^ IIS m $ ?t - >c co ;K u z 9 v * f- h @a M £ x ^ y - - y y •? h <r fc # T # >S 
^\ ^° 'J 7 ^ 1/ ^" f F ffi 50 {i . *IH«ll»fc#HlfcU , Ctll*^*LSIBIRffi«##PC 
T/US95/01863(Rosenberg et a 1 . ) X Wi ^ $ ti X j; a £ EI ff^ 5: S « ± CO ^ ft 
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mRNA „ dr J A DNABfM* . ^ ^ ^ DNA t t < i4 mRN AcO H #| £ o ^- U rf 3? ? ]✓ ^ f- 
m ft m £ t4 £ £ cDNAJJJI ^co-^^^O^^^f Fi^H, * 

scii^a^tn. $ ^ {3 . # ^ . # m h h ^ « ^ £ & *° u * ? p * 

o T MM £ ft . V ^ b 5 9 > h y $ ft tz cDNA£ ^ tf „ a ^ 7" U y A -tf — 
3 yffl7n-7"^ii^flMWCiitl.^ l JX^l/^f b* ffi fll £ x ? u - - > 
7 ~t h <! £ # T* § -6 . 

S'J fig (= £ ^ T . * 3£ Bfl i4 . n\z , mfecr>^7?-} l z7u-->yLtzn^fr 
c7)cDNA-fe y b(H5>fA'-)(;^LT, <5 & cDNA^ A 7"' 7 'J - ( r X * - ) £ ^ 7" b 

. Se^J^^ £ ffl V* & ft £ cDNA^ >f / 5'J-l:#fttS cDNAt^ T £ ? n - >- ft f 
^fcl^y^A^JS^otl^b h^VAl^iJ^^Tnyx^ b J; 3 3r 
. cDNAie^lJ^^To yxni:i:-5 X # ffl X & & . c DNA ^ 

a KEfll t cDNA£ t7"h7^y 3 yfiia\ c D N A -t* - ^^-Xfc^rV^S 

CO cDNA £ |5] $g t T IB M & S & 2& ¥ £ ^ «> & <I t W X' £ h o * 56 (4 . * Jfc . r 

x ^ — ■ f y ADNAfc K5^f^- ■ y s J* dnaThI ^B^^isj^-r&^^co^T'b 5 
3 S: ffl l± . cDNAco ^ 7"" b 5 ? y 3 y^^to^A^ y »J y -f -tf — y 3 yfclRtu 

* % w (4 . - s <o >f x m. m w * * dnaut ^ £ . m ir w js IB ( St (4 m m ) 

tSfcftl:ffl^&:tit^5. «i ffl m r 7 y A n > m j ffl it £ ff^ & -f h t% m 
(4 . DNAiffn-^^ $ 4 tf> . *56^(i . -tc^^^J;^^^ ^DNABf^-fc* 

lt*aK«(=*BU. H B# . - S <0 * 3 J: 0 «> JS DNABf <0 « B * fli M * 

±M B T- # & DNAlff ^ CO * /h (7) -9- >f x (4 . ± r 7 
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t . r^r^-««iftiiEMaiia«^s. & «fc t/ / £ ta . gc-^ * £ ^ & <r fc k 

>TXiatf>j»#£«3B>ffc-$-££i:#s*C&£. - S£ <0 * £ £ <t) 3£ H & & DNAKIf £ 
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4 - CO it £> 0 ffl ^ & <T t & X £ & . * . * ^ & . it ti ^ CO PCRfcl X h A >y 

^^y^lSH^ft, pcr£ ffl v^t (ft t^ffiKPCRSffi b b i> tern ^ 
6fc), i^#^A*^co£^cokco^tt£^KmciMflg^&cotc. # £ ffl ? 35 

5 . t . ^ 500 bpI^TcOH $ c9cDNAj&**iB % tl %> C\ b * nM~t %> T ¥ 
T^-^ffl^T. cDNA5 >f 5 U - £ fctfiT £ ^ £3S L £^cDNA(— «fc N 5 

x . z commmma . a x m m y )v r m ? n v h ^ ^ 7 4 - £ m ^ t cdnas- # 

StStt^ePg^gl.; t^rLt, [T^cDNA^ ^f^^U-WSfifclfflV^ii:^ 

us ffl <r 1 3&« *c £ £ o ft m w ic t± s £ rna * a m t ffl 1^ x . m — mtm~m 

£ & h b . ^gB^cOcDNAte . *° 'J (A)-RNAB^-ORNAtC MJCE-T £ t> CO £ & K> . 
*° y (A) + RNAB^ K *f JtCJ-T & cDNAfci . ti ^ CO ^ t ^ & ^ „ CO _h , ^RNAfUM^ 
K « . W il . cDN A 5 >f 7' 5 'J ~ £ t> ^ ^ & «T IE tt # & ¥ J A DN AcO ?J| A # ^ 

6 ft h . *° y (A) + RNA®#£* tt £*f JE-T & cDNAB^ fcaUKWfcriiiB-rSfcifcfc, 
*%ifc*>*>4r/7^-S ^: cDNAS HI £ & ft f & . 05C^tJ:5t:, * V =f 
(dT)T^ T ?7 ? — 0)7 5 4 ~? -ffi^^iiLttZ fflm Wtc W\ CD PCR7 7 A 

^-bffl.&-&h'&xm^ti&. *° y (a) + rna^ *t je-t ^ cdnab^ (-$- ^ ^ ^> . sku 

A@S $■ SB t ^ cDNA) tz tf ^©ScRIStWtJIIB^-frSi -CIS, PCRiM fg 

(fj r 7 ^ >f ^° y & j c^jrpMWSe^^^S^S-frV^T, F*3 3 \z >j ( A) @d M X 
ffi(7)cDNA(^^^*> . y S J* DNAHf >t" , £ « ^ U ( A) -RN AB ^ CO RNA^ ^ jffi <K 

^ztifz cdna) « -r . iz izmm $ ti% ^ * 

*3&m& & iz . 5'-$5 X t/"3'-cDNA^S £ ifi}$ t ±M^-r ^ :Ef & (RACE) tHCI 
^SitttlS (Belyavsky et al . , 1989; Frohman, M. A., etal., 1988) c 

^^mco. z commiz x ^ t . cDNAcoMfiBt^^^cor ^^^-^js^s^fe ~ 

^HcDNAcO 5' -33 £Tf 3'-^m Z b&Tt & £ 0 \iZ & & . 

DNACO T ^ >f V - T . 9 ^ DNACO ^ 9 V * <f* K IE ?'J CO l» ^ ffl ffl ft *C @d M CO 1*1 
gfl CO fl( W DNAT 5 >f V - £ s T ?7 9 - <T>7 7 4 ~? - m^U$L\ l zmmmtf:7 7 4 
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^ cDNAti . - * it \,z 3r & ftp ffl ft & r 77^^|j flUtfcJBJfc-rSfctfX;:. $J 

^IcDNA^f ^t^fet, 5'-£ J: 3'-RACE&fc: J: & if i(i 

mm Sr n^-r § <r t &t # & . s'-fc «t ^'3'-race^^ ± & mm £ is t t . 

V/Pt^f ^/KC^ttS, JfiKli, DNA*° U 9 - -£* « . Taq DNA*° 'J ^ y - 
-tf . i3 J: U\ Pf u * & 1^2 < V h ;K U ^ 9 - -tf & if <D ^ SB M (LD) PCR jg t . & 

T - $ -it T ^ . ^HcDNA£ f^jft^ « 46 $ •£ h . T^Tj'-IIW 

tlfef #MW^77^ V-fc , LD PCRfflBPSOii-^ £ ffl V^T . fti&ftSrLD P 
CR£ fr 3 . 

* ^ 03 . fl fi^J D N A <7) — CO ge ?rj ^ ^ ffS ft 0 x ^ h DNAUt fr^iBtS^®** 

fc-&^<co*^fc:3pjM'r&ifc3&«-c$s. * & ^ pcr^i $ij s ffi . S a* # t , 
®t*acDmmt,zMm~t & . # t& ft $ *i t ^ & ^ be m <o * m £ *r t& iz -r 5 . r a- iii 

j PCR£fi i '3fctf>0>frL^;frifc£S#'*-*. *»IBiOPCRfllMS«£fflv^ r^-fl 
# A *S co @£ $q ^ ^ s cDNA^ n — > t> co 5* S DNA4 1 tfM ybny^v>yh°y 

^ co^mco-^comm^zis^x . k&l<i,£. mmwmzm^xys adna£ 

ffi «t t *s t . r no m co 'j ^ 7 - -tf m ^ iz x h # ^ £ pi s -r s ^ fc: . r/7 
?-coT««£3'-r$y££#fc-£s. ti dn a ± co a *n co ti m t *r t t « ffl w 
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-^a^^^ttffl^t . s en dna± co a fti co e ^ij m & t ^ * & <o y y a e #i 

£ PCRkr J: otifiLt, DNADt fr«WSt-fc^7 7--^t4ffliWE5!l* t 

IIf^#^t&:H { ti§. f LT, 3l$«V*Tift9ig§;h.&PCR£$It,T 
. i^Mflj^fiSfcWftWfciiMKr&ifc^-CtS, IH<(i, £ co - & pcrr 
m « . r * >y b X ? - b j PCR(#iJ x. «\ r TthST ART j tnl fle . ? n - y ? *± . 
A°D7^b, *'j7t^-7 Jttl ) (Kellogg et al . , 1994) £ m *T & & K 
, Tth:B J:tX/*fcti^Vb=5rifWSJfe^SttiKU^9-Hf^#0^gEfliPCR2:fflv^ 
T ft *i h . ^ — ^ 9 >f v - t ffl S W * K fil co E M * t> * v^N » W DNABf ^ « 

. * *L ^ :*! CO DNABf Jt" CO * AS & ^ t -fe )V 7 T - - )V L fz ffi ffi W E M PCRCO 

ft * £ ffli ftJ W £ r ^ 7 >f ^° y a j »3££JBJi!c'$-£fctf>fc:. pcrt 3& ¥ W iz m m -r 
Sifc^-C^^. fit, - & PCR^ J£ co ti ifi £ *3 J: V\ r * x t- >r H ( A fi 

RSIB^ItoIH^^, r a ft ^ j PCR±M fa S Wj fct . ^ S ffi # » £ & ^ T & *P 

t> cot-$) & . a5 ^ . - frpcR^m t mm z tifzPCRm^ cornet: mmmfc 

N7-l:r^7^#iW77>fV-^ffl^t, DNAgfftf- 1= *f t T li JE. 9*J £ PCR 
£ ft d <! t & r & h . m 0 ft & o ^ PCRJM if@ * m t> . ifc*te$fcji.$;ft.£3rL^ 

dna£ ft H£ jS ^ _h fta 35 § v^ti t M fni ^7 ^ - ^ > ? -t h <r fc # *c £ « . 

tii^ 0 •r^^»co^]SfeMti3|s:^BJ^RS^'r^i>co-Cti^V^ 0 ^ Id t± § ^ 0^ 
^ J: o lz . * ft m t± . $ £ & t =3r 4h ^ ^ % ^ W =Sr S W . *fc«*HBJlffl»fc:^ 

■r^*C<OW^46«S*C=J:Sfc<OT*)0. -r^Tco^^^^coM^ti^MtcM-r 
S & co T & § . 

gjTgU - cDNAcQ5'-fe J: X/3'-^itQcr, 5S jj[ =Sr m f6 (RACE) 

^^09cOPCRfP$IJ^^i^\ ^ * gr* ^fflS'JcDNAC0 5'-*> j: 3 ' ^ £■ ±tf f § 
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fc#>£ffl^£>ftfc. # ItZ . Siftf Ut, b b <Dffim# >J (A) + RNA^ « b b 
JJ&3iC0:£RNA£ ffl tz . b b ■ b 5 > -X 7 x U V^§#:cDNAfe «fc b b ■ < — * 
T ? y cDNACOPCR RACE<0^& fc gSCo^t s £ £ *C t£ W *t h . Jfe 3£ 60 R N A £ 
fcV^T. bb • b 9 V ^ 7 x U V^^#:mRNA^ s JtRW^^V^te^ftTftStfOfc: 

— $ T 9 "f- y mRNA(i „ jt<gm^<^^t-&<, 

rna^ t,zm ^ x . m-mt m ~ mcocDn^^ £ unt, t n^z^icdn 

AtC T7-NotSrfT ^7 ^ - 5) ^ 7 O' - y 3 > L ^ 0 0 6 . Sfef^ 

iW77^fV-i: 2fs:^0^£7)T7r 5 >f V - (IE #1 # # 15) £ £ ffl » * T ffl T ^ 

% ~otz , bb ■ <-^T^f vlfef feit/b^yx?! «jy§§ft3lfef 

& 5* -i5 J: t/3' -RACEc03£HI * . * 56 B J * ffl ^ P CR 00 & . R ACE* !f% <0 # 

$ £ 5. £ t . Fif^^mfe^ f*I 1ft 5 >f v - 6 ^ $ ftfc *T A X (b 

b ■ ^- 9 T 7 & y :5'-RACEffilj - 1.2 kb, 3 '-RACEME - 0.8 kb; b b ■ N ^ 
y X7 x. U y^^* : 5' -RACEME -2.3 kb, 3' -RACEME - 2.8 kb) b t tz . 

f^yxyx'jysfefB^x-^ wylfEfC^jets race pcrm^ <o 

n - £ . shi fig » s -ro Bf & x v pcnm. m co m m m m «t o t «g is l tz . # m en & r 

ACEH g$ CO # jlll ^J^TteS^**"*. 
7" n b 3 — A : m — m cDNA-r- 

<! CO^Jfcti . I// gCO^ U (A) + RNA^'m — HcDNA^^^ $ ft & £ 0 iiZ f£ It $ tl X 

^ & „ iju gco £RNA£ m £ t) . ;(07nb3-/^j|ffltn. 

1 . IIU0.5 ml ft S 4> ffl i£ Ift « co *X . SIT co i> co & M ^ ~t & . 

b Mb 1 ^ 'J (A) + RNA ( 1 - 4 jw 1 ) 1// g 

RI-Not-T30T 7 4 V - (10// M) (SS^lJ # -Sf : 20) 1 
«**£Jll;e.T. /ilt-T*. l*i*s*j£«^L. Uffe« » fit ft 

2 . I* H « * 70°C co ^ » A ft T 34h H >f >" ^ < - b -T S is* . - ^ ^ >f 

3 . K*«**±fc*5v^T24HBi^air«. »#4aia*fcioitif<ort 
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(250 mM h U X -HC1 , pH 8.3, 30 mM MgCl 2 , 37 5 mM KC1) 2ju 1 

(dATP, dTTP , dCTP, dGTP^g- 10 /* M) 1 // 1 



(200 jl ~ >y h /ju 1) 
6. >f V 3f a < - >j? - ^ ^ - qe >f ^ ^ - tf, X' 42°C T 1 B§ 131 M a « £ >f V * jl 

o 

7nh3-/PB : $ - & J£ 

1. f^7K±T^ s ¥Lxm^fzy°nha~^hco^.mum^^, & T <9 j£ # * 

M^tK 48.4// 1 

(500 mM KC1, 50 mM WiWtT > ^ - i*7 2± , 25 mM MgCl 2 , 0.75 mM NAD, 1 
00 mM h U X -HC1 (pH7. 5) , 0. 25/* g/ml BSA) 16// 1 

4dNTP^ e t-^ % (dATP , dTTP, dCTP, dGTP #10 mM) 1.6// 1 

^5i^DNA*° U ^ =7 - -tf K ^cBi^DNA >J # - -tf . RNaseHtfD 20 X U ^ Wl (6^. 
-7 h/jul, 1.2JL - »y h /// 1 , 0.25a - 7 4// 1 

2. rt§I^^U, £ *S l$ H 58 4> £ . «»§*«il&80ju ITS & 

o 

3 . is m m £ i6°c *c * » j&» if - * i?- >r ? 3 - -c ) 2^ ran >r >- * * ^ - b § 
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© 

4 . 1 jul 1 ( 5 X 31 y h ) CO T4 DNA*° »J ^ y - -bf £ *_ X s i < 31 if . ^ * ft ^ if 

16°C T'30#r B 1 >f V* a ^- h ~t h . 

6 . 100/x 1^7 x J — )V :7 u u 7 * )V A : A V T 5 /P T )V a — /M25 : 24 : 1) £ 
JH £ & . 

7 . #/Pf 7^^TJ: <atfFLT35»i9, JB £ # & fz tb tz . x 7 ^ y F /I' 7 t 
<7)8fc*38'fr»T14,000 rpmT10#ISI$S'&*$- £ . 

JBfcTJBtiteTS. 

9 . 100^ 1 ? n n 7 t/UM y T 5 /Pr/P 3 — ;M24:l) £ tKJB fcrfln ;t £ . 

10. #Ji7i:8^^03E-ro 

11. 1/2KIJ30// 1)0 4 Mfiry^-^A^It , (ltlf^^^I(7))2.5^ 
M to 95% x ? y - )V £■ 5c J£ fc: flu £ & . iF^l^^'^f7^xtJ;<IffLt, f 
< t X 7 ^ y F /!/ 7 t ^ ft IS'DI *C 14 , 000 r P m*C 20# H S^tl» 0 

12 . ±i^at^< jni^T^^, 300// 1 ^) 80% Xr?y-/P£^l^.yb<Z>± 
£ a <" . X >y ^ y K /P7a« ft M it '[> m T 14 , 000 rpmT' 10# ^1 }1 4> L . _t fit £ BX 
0 ^ < . 

13. ^@x^y-/^£^^£-£&£#>t;:. ^ «y h £ 10# M ♦ ^L- 

•v b £ 10 1 co iem m ffi iz m m ~t h . 

7n F3-/K : DNA^s. i?)7^7^-ii! 

;«7n b 3— /Hi. $Zg^Ji£(7n b n— /P-B)^ % fz ~ :fc^cDNA£ 5// 1 
M^t, DNA =y A *f - is 3 > ' H £ fx 5 CO [Z M L T V \& . 

1 . Kcomm* , mm tt:m&* 0.5 mmmm&m&mm & *>tix m&-t & = 

ds cDNA 5jU 1 

T7 NotSfrT ^7° ^ — (10 u M) (@£ M # # 5) 2// 1 
5X DNA^ >f^-i/3y«fiS 

(250 mM F y XHC1, pH7. 8 , 50 mM MgCl 2 , 10 mM DTT , 25% PEG 8000 
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, 5mM ATP) 2m 1 

T4 DNA U # — -tf (1 i — *y Wju 1) 1/z 1 

4 . T4 y#--*f£T$sttfl:-r£fc#>fc:s k h « s- 7o°c *c 5# ^ jh % -r & . 

5 . \jul \ <7)U.mWL £■ 250// l£OTrEifg#?g (20 mM h 'J y V -K0H , P H9. 5, EDTA 0. 
2 mM)T-#IRt-£ 0 96°C 2 # |BJ flU Sfc t T ^ h . ± T # SI *T S . 
7nf3-^D : 5 ' -fc «fc 3 ' -RACE 

1 . -T^T eoPCRKJCfc: o^t, + MtfOPCRMiE^ £ liS^*r & . — 0#<5DPC 
RM J&E (^MT50jt/ 1) t L X . HT^MI^i^t^ 

10X PCR$g»$c 

(200 mM h U X -HC1 , P H 8.55, 160 mM Wi M T V ^ - *7 A , 25 mM MgCl 
2 ,1.25 mg/ml BSA) 5 ju 1 

H 2 0 35 ju. 1 

4dNT P (d ATP , dTTP, dCTP, dGTP #10mM) 1 

25 X ? lx y Taq/Pfu DNA*° U 5 — -tf /tS DNA*° U ^ ^ — -fe* Jjt #: ( r TaqSTARTfil 
#: j . ^nyf^ft, A°nr;l/b, C A ) a m (6 , 000 a--y h/ml, - 
>y h /ml , 0.8 mg/ml) 2// 1 

*»§*ti43ju IX h h o N t PCR^JSM-^SS Tx 5 ' - i: 3 ' -RACE CO jsf ~ti CO 7 n b 

>U t v 7 * L X £ < M & L X , 'b itllSS-tt^ 

2 . ^ 3 ^ ^" Jig \,Z , 0.5 ml £7) PCRM i f (A° - ^ y X V - ■ y - y 7 > 7 0 . 

5 mi k m m m m ) t r m j& # £ a ti x x < m & -r & . 
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1 


2 


3 






5 -RACE 




m j 1/ _ ■** >— / t. -Ja£r nut 


£^ til 

5 Jill 


j /41 


D JUl 


T7 ?*?>f 0°/' M) (B&?!l#-*f- 15) 


"1 r I 1 
1 fll 


1 /tl 


1 HI 


■ 5 -RACEjfifa^&^tofcrtwv "7 -< ^ — (10 

W Mr 








3'-RACE3tfe-T-1#^^/irt^Jl^v -f V- (10 






1/41 


H 2 0 


1 /il 










43 /4l 


43 /4l 


- .... 


50/41 


50/41 


50/41 



S'-RACE^V ^V- : 5 : AC L CGTCATACTCCTGCn GC'IG ATCCACATCTGC-3' (£**?ES) 
5 ' -RACE"/ 7-f?-: 5 ' : ACCTG ACFG ACTFACCTCATG AAG ATCCTCA-3' (S27iJ#-^24) 

3 ' - RACE"/ 7 -f •? - : 5 ' : GTCAATGTCCCAAACGTCACCAG AG A-3 ' (gB?!l#^-25) 
3' -RACE:/ 7 V- : 5 ' : CTG CC AG CTTTACTG G AG AACTTG A-3 ' (Efl!#^26) 

3 . # |£ & * tf) ± & 5 * 7 )V * A )V £ 2m m h L X frh . HT^)7n/7A 

94»C f 1t> ^ , -t CO f£ , ( 90°C *C 30# 151 % fit 68*C T 5t> 13 ) X 28^7 -f ? 
, 1 kb DNAtJ-^ S V- # - (df' 7 a -BRL& ) i> — fi t . 



ttfcH^(TPA)3tfc^ffi?JcOX3r y y2tf>5'5fcSg*» S> , ±?tyjf«J<D, <I ^ jg ^ ^ 
7nt-^-il^t:|nl^ot ryyA^t-^j £ fr 5 «> £ , ^^Uffl^t 

WI>^^iTJt:itiiiMT ^ t _7j f^^fct, Ilt^ dnaDt Jt £ & * 
b h co y y a DNA (4 j« g) ( ? a — V -f v 7 *± , ^ 0 n7;l^h. *'j7t;k-7 W ) 

s'j « co m m m t t , ^ t ^ m h h m * . zti^ti&o a - 7 ht 

Xs 37°C T — Hjfe Wm L 3t o EcoRV. Seal, Pvul I % Sspl ft & V^fci Dra I *C 
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o I /I/ A / -4 V T 5 )V T )V a - )V (25/24/1) X — ffi L T „ 10# CO 1^ CO 3M NaO 
Ac fc 20 // g CO ^ y rj - y y ^ 2^ m CO 95% X ? J - )V £ tU £ X *fc jg § . M @j « 
£#/t"fy?:*Lfc«, <- £ M * 4>H A fi X 14000 gt ^ P >y 

h £ 80% X ^ y - )V X m ft t X t> , ~t < £ , _h IB CO j; 3 ^ 5# 13 £ '[> t , JH f£ 
$ it T t> 20 m 1 CO 10 mMh 'jXli pH 7.5, 0.1 mM EDT A (TEH # ) fcl ?» ffl t 
. ifcfc* I^T^SCUffl^t, 10// lcODNA^ jftffJficO T X X ^ -T7-NotSrf A(ffi 
?>J##6) * 16°C £ — life g ^ T ff^ $ o & *) , 50 mM h'jXiH pH 7.6 

, 10 mM MgCl 2> 0.5 mM ATP, 10 mM DTT , 5 jul MT X X 9 — T7-NotSr f A % & J; tX 1 
;2_ x «y b COT4 DNAU # - -tf (3f X 3 -BRL^t ) 0 £ « K JE fcfc , |£ H « £ 70°C T 5# H 
^ydra\-hf^^ttj;Df±$t, 180ju imE««*a £ JD £ -c *2R Lfc . 

— & W PCRMJE W , Tth^f U X 9 - -tf (JlC #*S ) i O hJi?U*5 — 
- >f y X =7 y Y ?t 7 X X a ) £ 20 : 1 ( m W X W ffi ) CO it * T M ^ L CO £ 

SR S 5£ fi^J & DNA*° M7--tfl|^ig^M^tfi : ^o^ 0 i CO & % -3- — "7 b lb m 
ti50:ltC^^ o TfJ|RiO#*m^5«Tth XL (^\° - > x )V V - 1± ) & m ^ X t> R « co 
*SS*#Jt. ffifflt^fc, l//l(5.5//g)cO r TthSTARTj tftflc TthiK U ^ ^ - -fef fit 
^n-y^v^^±)^l0/(ico Tth/^, v h & m M & W. t U & t tz o 
PCR^JS ti , I// ICO 9 >f 3 V t DNA % 40 mM f'J^SI P H 9.3. 85 mM 

KOAc, 1.1 mM MgO Ac , 0 . 4u MCO T77° 5 >f V — (IB ?ij # # 15) & <fc TPA l(@d?'J# 
^■21), sfir ^ t^'^0.8/^ lcOTth/^ V b BP3R/ r TthSTARTj tn. M & ML & ^ tt 50 jul 1 
CO W fi * T *) n o If" >f ^ IV m. \$ , J21 T co «* 3 t . =5: h ~h , 94 °C T'30# 

, ft f£ o r x - u y x / # ^ ^ n 13# t ® ^ t t tr * o tz . ftiwcn, - 

<5CPCR^ 30^ -f ^ ^^=5: o 0 

~ ^CPCRMiiEti , — ^C^PCR*!^ 100^ tC#H? t t> CO * 1// U 77^?-CN 
otSrf 4(IB^iJ#-^18) fc TPA2(@B?iJ#-^22) & ffl V^, 0 . Am 1 CO T thX ^ y h ^ S X r 
TthSTART j ijCfam&%L& X Xf 20^f A 7 )V S: ffl T , ^ co {til « — JJCPCRt o^tffl 
\^tz co N t R Jfcffi&tt & X t/^m £■ ffl ^ T & o 0 PCRM^ti, 1.2% T^fn 
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- x /x j- v r> A ^ n v >f ^ (EtBr>y;p-cflEig t . pcrm^com mwmwm& , 
io ju icoispcrm%£ % i . 2 ju \ co io x mmm m m m m a x if iojl ^ >y n comrksps 

Of ^ 3 -BRL}±) Mif T 37°C T*4l$f§! A V 3f a ^ - T- L Jfc . 

4 v - , & X t* T PAjS =f co 7° n - ? - M * <0 # ^ CO SHI Rg g# S §P ffi co |g co 

^jr@L3 - DNAift — a ^ -9- x is h ft ^ a & m iK w a tt§ 
- ^ co mm ft tcvk Am z mmm ^mm~t 6 tztbizh , ^^b^^pcrj^^js^ 

* ffl fc . »t N - ^ co $ j: o $g ^ DNAKff tf- <7) jg e * ffi W fty 01 t , -e ti 

x o n v^DNAiitn- £ i$wtJiiu 0 a^ofct^fxiHtfts at wdna$- mm 
mt,zmm^&Tyy°?-cDmfr&h*£$:^<^frm%iLfz» ^ *i & «o * £ « * 50 

0 b P X 0 !> H^iff . 1 kbj: 9 fc^^Krtf-, 2 kbj; 0 i>J^g3r#-, 3 kbj;0^^ 
^Sftf- . 5 kb X 0 t> H ^ iffn- , £ «t t>'7 kb£9kJI^®rJ¥^tf-£^1I2-£&Ty 

- # iS- t fl h . Z CD X o Zc V- 4 X & m T ¥ T ? - CO M £ , ^2 t,Tf 0 

* 56 ^£0 — o (7) JB& iz is ^ T , 5 kb X 0 t> M ^DNABrfl- £ 38 0? W t-iiflg-T & 
ibi,Z s Na21-Stl9T ? T ? - £ ffl V^fc . b h CO # fg j» s&> ~ ^ 
mcdHAZMML, mMMlT&^tl X 0 £ LT , Na21-Stl9T * - £ 5 >f 
y a y o — ^CO^TA X&miZ h h cDNA^ ^ & £ #> t= , O COPCR^JCE dZ 

V^TNa21T^ -TV - (@e^J#-^-14) ffl ^ £ & £M2 , M lZ H W IT ^ t !t ^> CO 

S'Jcopcr^ m iz ti ^ x , sti9r ^ -7- <ie?'J#-^io) (r ^ r ^ -±<o8hwe#i t= 
irn^'^A^ffli^ii^. -r =Sr ^> ^> . 94°c r i ^ r B i . % co m (9o°c r 3o# isi . 

^ CO m 68°C T 5^- n ) £ 1 5— 19^ >f ^ ;Hft 0 M t . ^ *L t> , *B*!ft*T^n 

#KJE#» & pcr^ £ i8l:^t o t b co-i-tS^ co y (a) + rna^± , # 
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SrV^PCR, — VD&fflV^&fc, PCRfJK RNAcO if >f X fc:2f JCE^~ & 0. 1j5t> £> 6. 5 kbiO 
iEHt. BBSV^DNAAVH^tlfc. Na2l:T 9 >f V— fcPCRRJSBfcfflV* & 

fc , 5 it i/ y cDNAtC ffi ^ & , 6.5 kb<D^* y H * SSlWCiB Lfc ^ S«l 
ft t (V - X 2) . Zti Z> CO&ftCOTTte ^ 5 kb£ 0 t> jfi^flficOcDNAW; . t^f ^ 

t> iM m 2 tl & o o 

H jifc M 4 - ^ RNAfr> A> CO cDNA^ X y V — CO ffi m 

£RNAj^ <50 cDNA ^ >f X 5 U - £ ffi ^ ^ § £ S o T U M & ffl M (2 . U (A)"R 
NA® ft & tz « X* X A DNACOM £> § cDNAfclffl S *$" S DNA»f tf" # . ^ 

StIl^^/K'tii§tll.:fctJ,-& 0 df'J (A)-RNA® ft & « X y A DNAtCffi 

it* cDNAHfro tgiM * sik&^j £ & 46 1 . * mm co pcmm&ffi 

tz . t h CO-i-fS^cDNA^ iHM t r . SI*ffllTa^fci 5 tLT, T7-NotSrfT X 
X^-(IB^J#-^5)^^:cDNAmilI^^-f y-S' a ytfc. ifct. ^Ht^llTi*^*: 
J; 9 l/Z LX PCRif i(§ £ tT^r o # . *£ t . RI-Not-T30T 7^7 - (E#I##20) ( 
-f ^ T ^ *° U ( A ) + RN ACT) *° »J Art gfl ffi ff ft ) £ . £MM CO jtp $lj @£ ^lj # M ft =Sr X =y -f 
V -T7(iEM#-^15) i: ffl » T ffl . tK U A f*a g|5 ffi M * ^ ^ ^ cDNAte , P 
CRR 

J6 ^ iz ^77^ A-yfj WMWit^^^^Sfe*. S& m W ti % S $ *l =5: . 

I3 9k£. _hieo j; a tc: L T ^:RNA^ ^X^PCR^^I (l^ — ^ 3. 4)«Ay 

9 — U (A) + RNA^ ^ j^fe^ $ fLJt cDNASr ffl T # ?t J* 9 ~ X ( V - y 1 . 2 

fl S(g [ft T X X ^ - AdlSGT (ffi^J #-^-7) . £RNAj&* ^> # !t cDNAtC ^O'-S/gyL 
fc c AdlSGTT XX ^ — C7) ±MIK t-ffi S *$■ ^ . PCRT ^ -f V -NalSGT(@E^IJ#-^16) 

^jp^. M-^tt pcRtc^tt^ (^mti - y5iz^ $ tiT v^s ) . *%>mconffl%) 

^tf*^ t # s ^RNAtC S >S cDNA^ ^ tglfg § tL3t PCR* ^ CO J* V Y ? — > ti 

. *° 'J (A) + RNA^ }t $ cDNA^ ft Ifg § ix tl PCR^ HOA^-yfc-tL 

=Sr . 

HfeM 5 - f 7X 7 ^ y h yt^ cDNA(7) {± M 
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W7DN3-/kt LTfcfflV^fLi, b h fl- jffi j&> ~ :fcgfcDNA£ Rs 
alx y H 5 ? T - -tft* WIIt L t, * K 9 A -DNAi: b T ffl tz 0 b h 
j&cDNAfc: s Rsal-gJIlT b <f> X174T 7 X S K DNA(^ n - y f 7 ^ l±) ^ 1^ o 7i fj 
^ T- k a t ^ b i) CO £ T" X ? - DNA t LX m^tz 0 

b b cDNAfci . mmmiayv h ? - frKlz&^t: £ ? teLXMULt: . - 

^HcDNA^ -~l<7)t&m<Wt / Zft( l ffz (t- X ? - DNAfc i F 7 ^ - DNA) . 0. 1% & 
tz tiO. 01% CO ^ X174DNA£ ^ X ^ - DNAcO t£ W £ fln £ . M ?j £0 t£ ®fc CO cDNAH # 
£ . DN Al p. g^o # 10^-— >y h CORsalftJRgggS * ffl ^X „ 10 mMb'X-b 'J X-7n 
^VfiBK 10 mM MgCl 2 . fe^tM iMyf ^^U^f h — pH 7.0£-£tfM#?&* 
. 37°CX*2mmWW\ Ltz « 7xy-/k/?no^/Kl!HL, x ^ y — )V ife IS b 
tz ft . mWMlCOy'V h 3 -frCTm^tz & O i,ZLX , T ? 7 $ - T7-NotSrf (IE M 
#-^5)33 t^Na21-Stl9(lB^J#-^-l) £ . SlJ^cOM^^T^X^ -DNA(0.3/x g) 
77 -f y — a ^b^^ft^ftT^T^- T7-NotSrf t T ¥ 7 9 - Na21-Stl9£ 5 
O-y h > UcDNAtMU, Afc «fc tXBfc S ) . 

-f ^ h 9 ? ^ 3 yfflA^ 7''J -if'-y a ycDfzisblfZ^ 0.3ju gCO X -9 — DNA 

t 4. g£0 K =7 -f A-cDNA(K!fc<Bf Afc J: BM 7j ) * M ^ b . X^y-^ifc&bfc 

CO £ 3ju IcO HB|gfl&?& (50 mM HEPES-K0H , pH 8.3, 0.5 M NaCl , 0.2 mM EDT A , 1 
0%^)jxf ? »J 7? - ;p (8, 000) ) (: I i t T , r co _t t 25^ 1 co $ * ^ /I^ ^ 4 
)V ( 

- * y -x /> v - ^> - ? X ft ) £ A ft . 94°C Pal ^ tt $ it T h . 68°C T 10 

m m ^ 4 y u ^ x $ -it tz . ^ £ . is ^ « a& j; bco ^ $ ^ ^ — ^ ^ ^ c &x&t> 

. 1 // 1 CO HB^ # ^ if ^ Hft b (94°C T 2^ TbI ) H 7 A - DNA 5u g * ^ ^ 

t r so i. . s^t, 68°c *c iob§ m ^ j y v y j x Lfz 0 A^y^n'-yHV 

cOSf^(3. T ^ cDNA^ 120// lcOHSEMIf ffl. (10 mM HEPES-K0H , P H8.3, 50 mM KC 
1,0.2 mM EDT A) X # f? b T . g| M m lco ^° n h a - DT ^ ^ i \>z (tz tz b . 
ifef#IW^77^ V-li^rb). PCRT77 >f V-T7i: Na2l£ffl V^T . 72 o CT10 
4M§IJnSRbT«Bb!t. fc*fb, ^-ftJSl^-Cti. <X cO PCRT n ? ? A S- m ~> tz . 7 
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5°C X 5ft m . 94°C X 1 ft m . * CO f£ (90°C T 30# H . ^ ^ f£ 68°C "C 5ft m ) £ 25^ 
^ ^;HDIL/i„ aft %J o pcRy° n ^ =y j± |£ (75°c X 5# ThI ) a . PCR-tf- -f ? ;P co 

ifr ^ . s r - - t & t- x * - dnaco ^ ^ £ - m m it & tz <& m x h & « - 

ft ^ j PCR l/Z it . <I £7) p CR ti . — HI S tf> pcr tc ^ tz X 0 tc t X ft £> ti tz . 

MTCO Xii^PCRm 7 7 A v - £ m ^tz a ~T 3r > 

St 19 (ga^lj#^-10): 5' -AGGGCGTGGTGCGGAGGGC-3' 
NotSrfl (ia^'J#^17) : 5' -TCGAGCGGCCGCCCGGGCAGGT-3' 

mmpcnmm *6%t? v & T $ f -mmm y ^ t tz it 2% r # n - x ^;PT-»tff t 

El 1 0 . -C'2 5^ii §U CO Y =7 A A — cDNA£ m T , ^ :/ h 7 9 is a V CO tz Hb 

co J\ A y' V 9' A -fcf - is h > £ - m ft & o f£ , £7) i a cDNA £ ±M £ L # CO , 
X X ^ — c DN A 4 1 CO 7° 5 X $ K DNA<7)igifI2&4£ & ^LT^4. 0 . 1 % ( — y 2) t tz 
ti 0. 01% ( V - y 3) <50 7° 7 X 5 f* DNA& tf -r * ^ — cDNA£ , H 5 >f — cDNAtC j; 
h h =7 9 y 3 y ■ >\A 7 V ¥ A is b y * ft % ~> X MWi-t h t ^ ±t LX 

, flMT ^ x $ k DNAtc — gc-r s y F ( v - y5i>z^ $ ^ 5 ) ttrntitz (#^' y k 

ti , ^cDNAcT) ^ 0.002% £7)fi (, z ^ -f- § ) o t b CO#^^cDNAtC^JCE-f >g» ^' V H ( 
1/ — y 1*3 J: X/ V — y 4) ti ffl £ X \^tz . i 6 co * ti , * ft Bfl co PCRjfp $ij S ffi 5r 

-tcti#^£ LT V^T , F7^ ^'-DNASatcti^^fe L =Sr ffi^ * DNAffiM (~t h 
■h . ^mRNAS HI ^) 0 . 002% lil T L frit & tiX ^ & ^WLFl) & flfg & & ± lzmWi~t & 

miz%: & z t *^lx ^ & * 

ttz^ *lfeHJ|WPCRfl]ffl&flf te, Wm^M^cDNA^ >f 7" 9 U - f^S^-T & tzHb 
tilS^fehft. lOlloM^St boll, tftfcft'tl, IBk ^ , » , ffF 

-H-ts^. ^ii. fl¥«, mm& x r/ipmco^ u (A) + RNAtc ^> cdna^^^- 

!f% tClM t T , t hfftO^y (A) + RNA^^^^§ix^ cDNA $r f 7>7^aH 

. y-y h 7 7 y a y comm^ ^-htz^^z^ y-y b ? ? y a y % ft h^^m^^ 
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T . ^ m co b b^ffi^^^f-r^ y - x y n >yx ^ x X" £ ?t -5 £ ;n -^f x u y 

UU. £ IMllAh 13 llB^^-T 0 t7'b7^y 3 y^fii^^^M^lflcD 

NAX n - X ( HI 1 1 AHi . X a «y b $ ft tz ~? ^ T <J0 RNAfiS 5ft 5$ < j\ J X y X -f X L 
. ^ tl h \,X . b h CO ffi H r£ it }g ^ ^ t ffi N mRNAg T'J)6 3o t7>7^ 

^ 3 x $ tifzmmmmm^cMky n - x & s fit iuna^ y /u'l ^ 

^\ fBi^RNA^ti-r < t >r x y x-r x t o (miiB) „ am 

t,z%:Ztifzffl9tfr t> , m Mco^i^T \z a \,\ X . cDNA^'y-fy7'D7f^/t 
ffi L> fr<7> is £ th iZ . % £7)?i^^cDNA^^% £7)0. 1—0.3% & _h T & 

tt fi tf & & fc *s ^ § ft T & . LJt^ot , y - if x X o >y -r a x X ft? f/f 

i^it/Vt^ ii4± ji2r cDNA£ M mizm^^^tz^. btf^Ztitz, 

mmme - - o ^ g ^ ^ g ^ # m iz - & ± h c dn am ^ m £ ^ i ± & §e ^aixw 
x^-^^iKi^$fflfla)^fffljia^*c^^§tLTv^ cDNAie^ij £ mm t ^cdna^ >r x 

5y-£»K5i-£fc«>fc:ffli*fc. Lu3-Tl3y x >f (ffiM##8) £ ffl v^T , t - 

9 IH)j£ CO *° y (A) + RNA^ HcDNA^ t tz 0 Lu4-T13X ^ V — (@S ^IJ # ^ 9 

) £ ffl v^t . AAx^-^iif an^^y (a) + rna^ t> w, — mcmk^mm t ^ . 

riX^cDNA^. SIJ^^M^WtO^T^-J^t^o ^^eiJtCti. IB (Bel yavsky e 
t al . 1989) \iZ L tz & o T . ^ i: o T H — $g cDNA(C ^" U X (dA) f - 

^ t=#Jn t T ^ ^ „ X ^ V -Lu3-T13t fdi77^V - Lu4-T13^ ^ ~f ft 
£ m V^T cDNAiglH ^ fi 1 ^ o o #KSt«3^ ^ WPCR cDNAM^^. g|5 ^ ^ ft? £ *T 

C7) ftx ^ V 3? ^ U X - -b 1 1 IT Mil L fz '& . Lu 3 (iM##13)75>f 7-i:Lu4 
(ie^J#-^-19)X 7 >f V- (Lisitsyn et al., 1 993) £ II ^ ^ h it X M X . 

t . ^ a x y x x l x . tiit^„ m m m % ( t h ^ «t ^ ^ a x ^ - co m <n > « 

#PCR cDN A^ Jfifej s TpBLUESCRIPT 1 1 j (KSt)^^-(X h5^'-Vtt, ^ ■ 
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* - ^ . ^J7t^-r w ) iz Atix 7 & — y it L ?z <> 

y y ¥ A \,z M ^ *£ 2 5IS co ? n - y ^ y° ^ x 5 K DNA £ f| SI L T £> . t h ^ 
t-7ffllfc l^'A^X^-^Hif IHfla^i^fflL/i^y ( A) + RN A t ( K h 7 
U -y h &3%X*)^ A 7 U ? A X^^tz o 2510 CO cDNA? U - >- ti "T ^ X . M f& & ^ 

-r :/ y ^ ^ - ^ 3 y ^ ft 1 (; w :/ y ^ - y ? y - 2 x ssc . 68°c ; a ?f © 

-0.1X SSC. 70°C)^TT- i> s U (A) + RNAt s |gj t J: 3 & ^ $ <9 ;n 4 y' \) 

¥ A - y b y ■ y 7 1~ )V £ ^ t <, t b & j; ^ a x ^ - *° u ( a) + rna \z o 
y«>f vt-b«l5!I*3lSU, GCG F AST n ^ ^ a 4 xny^y^^) 

£ ffl X . DNAffi^lJ 7 s — * X (EMBL-r- * 7 A 7 =J V - ) CO * % 1® M % 

ft & tz o 20 <7) ? n - y s&s b h- H3 . 3 t X V y cDNA [Z — & L tz „ <T ^) it =f ti . 
^3h,iT-tcM^^^3th<I6T'ti. f ^ T c7) uf ?l m CO m X , DNA1E M # 96% & _h 
«#3*LTV*£(Wells et al . , 1987) . ? n - ^ CD lfflte . V ( A) & M 6 H CO 
Se^J^otl^. £*Lt>£fc. Qi?L^T^Jg^f*#$ tLT V^S (90%^ffi|lI14) 
„ ^0 2fflc7)^n — y^Ot- Mi, dnax — ^ ^ — x co wtticoM^l t i> — 
m. t & ^ o tz fJ . z ft h 20 co 9 n - y ^ sb^ij ^ ^ ^ x & ^ t pcrt 

i o t , t hfe j; V'AAX^-Wf yADNAJilCffll^PCR^ft ^ . l§it^ 
§S<OjS!ft*^tfc. <! CO X J: ^PCRffl0JSffi^fflV^T#/^cDNA 

7>f /7 'J-t*i*Lt cDNA^ n - y £7)96%I^_tti s t hfc iV'AAXj?- 

CO ^ T . 3? ^ V * + K @d CO 1/ ^ ;p T- @S M ^' # ^ T 5 h CO X fo o . 

*^ffl»t=BB^S*L!tHttWfc«J:W c JB«ti. M ^ <^ * iWtf 4 t> co X fo 0 
. t fz^Mm&Zti ^ £ 1$ £ ^ t iz&iELfz K) & Z t tfX % . ^fi&^ft 

mcomm t mm . & xx/mn commit co mm iz^ttix twm%fL&^$x$> 



(47) 



^tf 9-5 1114 9 



fill 



Barnes, W.M. (1994) "PGR amplification of up to 35-kb DNA with high fidelity and high yield 
from/, bacteriophage templates," Proc, Natl Acad, ScL USA 91:2216-2220. 

Belyavsky, A., et id. (1989) "PCR -based eDNA library construction: general cDNA libraries at the 
level of a few cells," NucL Acids Res. 17:2919-2932. 

Brookes, A.J., and D J. Porleous (1991) "Coincident sequence cloning," NucL Acids Res. 19:2609- 
2613. 

Cheng, S., C. Fodder, W.M. Barnes, and R. Higuchi (1994) "Effective amplification of long 
targets from cloned inserts and human genomic DNA" Proc Nod. Acad. ScL USA 
91:5695-5699. 

Frohman, Michael A, Michael K. Dush, and Gail R. Martin (1988) "Rapid production of full- 
length cDNAs from rare transcripts: Amplification using a single gcnc-spccilic 
oligonucleotide primer," Proc. Nad. Acad. Sci. USA 85:8998-9002. 

I lainpson, I.N., et al. (1992) "Chemical cross linking subtraction (CCLS): a neW method for the 
generation of subtractive hybridization probes," NucL Acids Res. 20:2899. 

Hara, E., et al. (1993) "DNA-DNA subtractive cDNA cloning using oligo (dT) 30 -latex and PCR: 
Identification of cellular genes which are overexprcssed in senescent human diploid 
fibroblasts," Anal. Biochem. 214:58-64. 

Jones, Douglas H., and Stanley C "Wmistorfcr (1993) "Genome walking with 2- to 4-kb steps 
using panhandle PCR," in PCR methods and applications (CSHL Press) 197-203. 

Ko, Minor u S.H. (1990) "An 6 equalised cDNA library' by rcassocialion of short double-stranded 
cDNAs," Nucl. Acids Res. 18:5705-5711. 

Kellogg, D.E., L Rybalkin, S. Chen, N. Mukhamedova, T. Vlasik, P.D. Siebcrl, and A Chenehik 
(1994) "TaqStart Antibody™: "Hot Start" PCR Facilitated by a Neutralizing 
Monoclonal Antibody Directed Against Taq DNA Polymerase," BioTechniques 
16(6): 1134-1137. 

Lisitsyn, Nikolai, Nalalya Lisitsyn, and Michael Wigler (1993) "Cloning the differences between 
two complex genomes," Science 259:946-951. 

Lukyanov, S.A, N.G. Gurskaya, K.A Lukyanov, V.S. Tarabykin, and E.D. Sverdlov (1994) "Highly 
efficient subtractive hybridization of cDNA," Bioorganic Chemistry (Russia) 20:701-704. 

Mullis, Kary B., Henry A Erlich, Norman Arnhcim, Glenn T. Horn, Randall K. Saiki, Stephen 
J. Scharf, U.S. Patent No. 4,683,195, issued July 28, 1987. 

Mullis, K.B., U.S. Patent No. 4,683,202, issued July 28, 1987. 

Mullis, Kary B., Henry A. Erlich, Norman Arnhcini, Glenn T. Horn, Randall 1C Saiki, Stephen 
J. Scharf; U.S. Patent No. 4,800,159, issued January 24, 1989. 

Riley, J,, R. Butler, D. Ogilvic, R. Finniear, D. Jcnner, S. Powell, R. Anand, J.C. Smith, and A.F. 
Markham (1990) "A novel, rapid method for the isolation of terminal sequences from 
yeast artificial chromosome (YAC) clones," NucL Acids Res. 18:2887-2890. 



(48) 



^tf 9-5 1114 9 



Saiki, Randall K., Stephen Scharl", Fred Faloona, Kary B. Mullis, Glenn T. Horn, Henry A. Erlieh, 
Norman Arnheim (1985) "Enzymatic Amp lification of/J-GIobin Genomic Sequences and 
Restriction Site Analysis for Diagnosis of Sickle Cell Anemia," Science 230:1350-1354. 

Svcrdlov, E., et al (1993) "Subtractive hybridization, ilieoretical analysis and a principle of tlie 
£ trapper' Bioorganic Chemistry (Russia) 19:1081-1088. 

Timblin, Cynthia, James Bailey, and W. Michael ICuehl (1990) "Application for PCR technology 
10 subtractivc uDNA cloning: identification of genes expressed specifically in murine 
plasmacytoma cells," NucL Acids Res. 18:1587-1593. 

Wang, Zhou, and Brown, Donald D. (1991) "A gene expression screen," Proc. Natl Acad. Sci. 
88:11505-11509. 

Wells, D>,et aL (1987) "Unusual si ru dure, evolutionary conservation of non-coding sequences and 
numerous pseudogenes characterize ilie human H3.3 histonc mulligene family," NucL 
Acids Res. 15:2871-2889. 



(49) 



#^F9-5 1114 9 



(1) -JKtiMR: 

(i) tbffiAft^) : Clontech Laboratories, Inc. 

4030 Fabian Way 
Tfr£r : Palo Alto 
j'H^i : California 
11^: US 
^l^H^r; 94303 

1:1$: (415) 424-8222 7 7 S> ^ ^ : (415) 424-1064 
(ii) mW<D%Wi PCR(7)iiSTfDNA»f^©*iBSr#tl«!^S^& 
(iii) ga^ljy*— 26 
(iv) :SC#ii{ift/?f: 

(A) j^^&Tfe^,: Saliwanchik & Saliwanchik 

(B) 2421 N.W. 41 st Street, Suite A-l 

(C) rfc%\ Gainesville 

(D) jtl^r; Florida 

(E) m%: USA 

(F) 32606 

(v) nxfc 0 ^ — ^^^19 — A: 

(A) ^fV7K Floppy disk 

(B) =i^t: 0 ^ — ^: IBM PC compatible 

(C) 3S*fcv^^^; PC-D0S/MS-D0S 

(D) y^f^^T: Patentln Release #1.0, Version #1.25 

(vi) mnmmmn: 

(A) US 

(B) ftUB: 

(C) ^S: 

(viii) #a±/ft3lAtiHft: 

(A) : Pace, Doran R. 
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(B) ^m^r^r: 38 3 361 

(0 #Ha/IHfcH##-5§-: CL-4 

(A) Hf£: (904) 375-8100 

(B) 77^/: (904) 372-5800 



(2) mm^'.KDmw.* 

(i) isjij^m: 

(a) &m<D&&: 44 t&ae 

(b) sa^ij^M: mm 

(0 itoifc: 

(D) h^n>>— : 

(ii) ^T-^M: DNA (-g-fife) 
(xi) la^J^lB^: ia?ij#^:l: 

TGTAAGCGTG AAGACGACAG AAAGGGCGTG GTGCGGAGGG CGGT 44 



(2) ffi?IJ#^-:20ff#: 

(i) ££l<BfflS: 

(A) &&\<D&£i 49 i£g 

(B) fd^lJcD^: 

(C) I(Z)t: 

(D) ^P-^: jlM^ 
(ii) DNA (#fifc) 
(xi) la^JcDtFifc: I^'J#-^:2: 

OGACGTGGAC TATCCATGAA CGCAACTCTC CGACCTCTCA CCGAGCGGT 49 



(2) IS?'J#^:3(Z)tf^: 
(i) IS5IJ<Z>^#[: 

(A) &M<D&£: 42 £ 
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(b) %m<DMi mm 

(C) $k<D$t\ 

(D) haKoS?-: i£«[^ 
(ii) 5H=-<£* DNA 

(xi) K?IJ<Z)fEi$: E?U##:3: 
CTCTGGCATC AACTCGGACT ATCTCTTCGT CATCTCACCA AG 42 

(2) E?»J#^:4<Z>1f#: 
(i) Sd^lJcD#m: 

(A) I^U<Z)g£: 48 

(b) mm 
(o fi^m: — 

(D) h^n*>-: P!l#|#C 
(ii) DNA 
(xi) IS^lJc^lE^: ga?U#^-:4: 
AGCACTCTCC AGCCTCTCAC CGCAATAGCG TGGTCTGCAG GGATGGGT 48 



(2) mzm^'txvmu: 
(i) £$y<atftt: 

(A) IE#|<£>^£ : 44 J^S 

(B) Ifi?IJ(Z)M: 

(o 

(D) f-aKnS?— : @Jfi#c 
(ii) DNA (^Efc) 

(xi) lE^JofB*: ffi^lj#^:5: 
CTAATACGAC TCACTATAGG GCTCGAGCGG CCGCCCGGGC AGGT 44 



(2) mm^-.Gvmui 

(i) mm<o&&: 



(52) 



(a) $&\}<d&$: 44 m.m 

(b) nmcom: mm 

(D) hstfnS*— : jgffift 
(ii) ^©1: DMA 
(xi) ia?UcD|Sgc: ia?'J#^:6: 
CTAATACGAC TCACTATAGG GCTCGAGCGG CCGCCCGGGC AGGT 

(2) £*J#-^:7(0tiMft: 
(i) IB?lJO#m: 

(A) K*Ua>ft$: 25 

(B) la^J^M: 
(0 t^ffe: 

(D) h#n^ : 
(ii) ^<Z)M: DNA (fef£) 
(xi) Ifi^J<Z)B^: @S^W^-:7: 
AAGCAGCAGT GGTAACAACG CAGAG 

(2) mm^:8<Dmm.: 

(i) mm<n¥fm: 

(A) K?fJ(Z)S$: 45 t&m 

(B) fa?IJ(D^: 

(c) m<Dm.: —jtm 

(d) f^n^: UttW 

(ii) ftT<nm: DNA (^) 
(xi) gE?U03fBife: ia?«J#^:8: 

AGCACTCTCC AGCCTCTCAC CGCAGTCGAC CGTTTTTTTT TTTTT 

(2) E?lJ#^-:9(Z)tf^: 
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(i) EJIJfOWR: 

(A) K^'J^S^: 47 

(B) Ifi^JcZ)^: 

(C) ^(Z)t5c: — 

(D) hTK*^-: p!L§|:f£ 
(ii) ^T^S: DNA <£>j£) 
(xi) id?(j0>fB»: E?IJ#-^:9: 

ACCGACGTGG ACTATCCATG AACGCAGTCG ACCGTTTTTT TTTTTTT 



47 



(2) mmm-%:io<Dffi&: 
(i) la^j^^t: 

(A) Ifi?IJ<Z)S£: 19 

(B) Ifi^to^: 

(c) rn.com: 

(d) b^n^: mmvt 

(ii) SH 1 ^: DNA (^/£) 

(xi) mtcommi ia?y##:io; 

AGGGCGTGGT GCGGAGGGC 



19 



(2) 

(i) K?»J0)EM»: 

(A) m&\GDM:£ ' 21 

(B) EMroi: 
(0 flGD^: — 

(D) h/Knv 5 -: jegutfc 
(ii) &*<DMi DNA 
(xi) iB^I^fa«: |B?lJ#-^:ll: 
ACTCTCCGAC CTCTCACCGA G 



21 



(2) mm^:i2<Dmm 
a) mm<D&m: 

(a) ifi?fj?)S£: 21 mm 

(b) is^u<z)M: mm 

(0 — 

(D) h^Py-: E#W 

(ii) ^(Z)M: DNA 

(xi) ffi?fJ(Z)|Hgc: IS?0#^:12: 
CTCTGGCATC AACTCGGACT A 



(2) nmm^r>i3<Dmu: 

(i) Id?lJ^#m: 

(A) gd^lJ^fir^: 24 i« 

(b) %m?>mi mm 

(D) h>Kni/— : jUgliffc 
(ii) fr^<DM: DNA (^Sfe) 
(xi) I^tofSft: K?IJ##:13: 
AGCACTCTCC AGCCTCTCAC CGCA 



(2) K?IJ#-^:14<5Dff#: 
(i) IS?IJ^#^: 

(A) Bd^fJ^S: 22 ifcg 

(B) Id^U^M: 

(o M<om-. 

(D) h>Kn^— : W_M$k 
(ii) H^I: DNA <^fife) 
(xi) gd?!JcZ)iElgc: @a?IJ#^:14: 
TGTAAGCGTG AAGACGACAG AA 



(2) ffi^J#^:15<©flm: 
(i) &&}<Dmk: 

(a) ia^i^s: 27 m.m 

(B) Ifi^lJcogJ; mm 
(0 

(D) htf*z?—i ji:^ 
(ii) 5H^M: DNA 
(xi) la^JcDBEfc; SE^J#^-:15: 
GGATCCTAAT ACGACTCACT ATAGGGC 



(2) m^m^-i6(Dmm: 

(i) nm<D&'&: 

(A) 25 ttt 

(b) %m\<Dm; &m 

(0 itotfc: — *ft 
(D) h^ia^— : [gtffcR 
(ii) fr^<Dm: DNA tefifc) 
(xi) iS^IJOtEfc: SB?IJ#-^:16: 
AAGCAGCAGT GGTAACAACG CAGAG 



(2) EflT#-^:17<©ti!fft: 
(i) Sa^J^^m: 

(a) mm<D&& : 22 m.m 

(b) wM<om-. mm 

(0 ftOgfc: 

(D) hsKa-^— : i&l^ 
(ii) ftT~(Dm: DNA (^fife) 
(xi) B£?!l<Z)iett: E*y##:17: 



TCGAGCGGCC GCCCGGGCAG GT 

(2) ga*lj#^:18tf>|i#: 
(i) %m<DW&: 

(A) &m(D&£: 17 mm 
(b) %m<Dm: mm 

(D) f^P^: 
(ii) ^<Dm: DNA (^) 
(xi) ia?tj«z)fagc: ia^J#-^:18: 
AATAGGGCTC GAGCGGC 

(2) mm^:i9<Dmn: 

(i) ia?u<z)#m: 

(A) IE*IJtf>g£: 24 ±IS 

(B) Id^toM: 

(d) h/K^t^— : w:mvt 

(ii) ^^>M: DNA <-^fife) 
(xi) mm<omM'. §S^IJ#^:19: 

CGACGTGGAC TATCCATGAA CGCA 

(2) iB^J#-^:20©ffi#: 

a) 

(A) @fi?lJ<Z>S£: 50 igg 

(b) mm<Dm: mm 
(o — #3* 

(D) hjtfta^— : 
(ii) ft*<DM: DNA 



(57) 11149 

(xi) K#l##:20: 
TTCTAGAATT CAGCGGCCGC XTTTTTTTTT XTTTTTTTTT XTTTTTTTTT 50 



(2) @a^lJ#-^:21<Z)'|f#: 

(i) Um<DW$k' 

(A) Un<D^: 30 tS 

(b) %m<ow: mm 

(C) 

(D) h^^-: USUI* 
(ii) &*<DM: DNA 
(xi) ffi*iJ<Z>fE«: |fi#I#^:21: 
AGAAACCCGA CCTACCACGG CTTGCTCCTT 30 



(2) IOT#-^:22(Z)tf#: 
(i) gS^IJ^#m: 

(A) gd?lj<£>^£: 30 

(B) jSfi^M: 

cc) m<?>m' 

(D) : iCiW 

(ii) 5>T-^^: DNA (^#c) 
(xi) mm&mm: @fi?'J#^:22: 
CCCTTTCCTC GCAGAAATTT TCTCTCCAGC 30 



(2) B£?iJ#-^:23^'lt#: 

(D mw<D*m: 

(A) ifi^I<7)S$: 35 

(B) ffi#J<Z)M: 

(C) f^fSC: 

(D) h/K^^-: iCM^ 
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(ii) &*<DMi DNA 
(xi) IB^IJ^BE^: IS*U#-!f-:23: 
ACTCGTCATA CTCCTGCTTG CTGATCCACA TCTGC 35 

(2) mm^:2wmn- 

(A) &m<D&£: 30 Jgg 

(b) ga^j^M: mm 

(C) 0(<7>$fc: 

(d) htf*&~. mmyt 

(ii) ^T-^M: DNA 
(xi) K#'I<Z>fE«: SB^J#^:24: 
ACCTGACTGA CTACCTCATG AAGATCCTCA 30 

(2) Ba#|##:25<Z>1f$ft: 

(i) ia?u^#m: 

(A) 26 i&m 

(B) la^J^M: #tfife 

(o m<o&: 

(D) hsKn^: iSi^ 

(ii) &*<DM: DNA (^) 
(xi) gB?iJ(Z)lE^c: IS#I#-^:25: 

GTCAATGTCC CAAACGTCAC CAGAGA 26 

(2) ia^J#-^:26<Z>fiM£: 

(i) ia?ij^4#m: 

(A) lE^J^S^: 25 i£g 

(b) m^m: mm 

(c) it^ifc: 



(D) Km®. 
(ii) DNA 
(xi) gfi?U<Z)ffii&: E3rO##-:26 
CTGCCAGCTT TACTGGAGAA CTTGA 
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